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Incremental Development White Paper

Version 1.0 (last revision '92 August 7)

1. Introduction

The goal of the Next Generation Computer Resources (NGCR) Program is to
provide the standardization of Navy mission critical computer interfaces and computer
component interfaces. With these standardized interfaces, industry will be better able to
provide computing resources that meet Navy needs. The interface standards are to be
widely available (i.e., non-proprietary) and, if possible, widely utilized within industry.

Project Support Environment Interface (PSEI) standards, the subject of this paper,
are standards which are essential to the timely and cost effective acquisition of the
majority of the next generation of Navy mission critical computing systems. PSEI
standards will assist the Navy in efficient acquisition and use of Project Support
Environments (PSEs) which address a wide range of performance levels, compatible
computing service levels, and functionality levels. The Project Support Environment
Standards Working Group (PSESWG) was formed to select and formalize Navy
standards for Project Support Environments.

The high level plans of the PSESWG can be summarized by this quote from one of
the PSESWG cochairs:

"We plan to identify all interfaces of potential interest and then to narrow down

that list by assessing availability of candidates and payoff for standardization. We
will then address each interface we choose to standardize by developing
requirements, identifying candidates, and selecting one based on an evaluation
process" - Tricia Oberndorf

The existing PSEI specifications are at various levels of standardization. They range
from evolving research implementations to international standards. While the final PSEI
standardization is to be complete in 1998, there are PSE interface standards that can be
used for procurement purposes before that time.
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The purpose of this paper is to articulate initial thinking regarding the approaches
available to providing interim specifications along the way to the final Navy standard for
project support environment interfaces.

2. Scope

The NGCR interface standards, while being incrementally developed, are to be
sufficiently in place so that the Navy can begin acquiring systems utilizing those
standards by 1998. Other working groups within the NGCR program have produced a
single Navy interface standard for a particular technology. The PSESWG may produce a
single standard or perhaps a collection of standards for different aspects of PSEs possibly
along with a profile standard which combines the collection of interfaces into an
integrated whole.

The period of PSEI standards development began in FY91 and continues through
FY98. The initial selection of baseline specifications for the PSEI standard will be
available for use in acquisitions no later than FY95.

The PSEs of concern are intended to support application projects regardless of
scope, platform and life-cycle phase.

This discussion is primarily focused upon the process of developing a Military
Standard (MILSTD) PSEI, however it is expected that a companion Military Handbook
(MILHBK) will also be produced. The MILHBK may actually be the larger document
and require more PSESWG effort to produce.

3. Issues

In this section we discuss the major issues involved in choosing a process for
producing the Navy standard(s) for project support environment interfaces. The major
issues considered are:1) the number of different documents to be put through the milatary
standardization process, 2) the number of times each document should be formally
revised and re-standardized, and 3) the process of selecting interface specifications for
inclusion in the standartd(s).
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3.1.0ne Standard vs. Multiple Standards

The NGCR PSEI standard is not necessarily a single standard as the other NGCR
working groups are producing. The NGCR PSEI "standard" could be a collection of
Navy/DoD standards developed or adopted over the life of PSESWG. Multiple standards
will require a significant effort for each standardization process but would produce early
documents which can be used in procurement and produce visibility of PSESWG within
the community.

A problem with any incremental approach to the NGCR PSEI standard is that the
early interface specification selections may be incompatible in some ways with those
specifications selected later. This will require careful engineering to achieve a final
standard that is of high quality and is generally compatible with the early PSEI
standard(s).

3.1.1 A Single PSESWG Standard

The procedural effort will be reduced to the minimum if there is only one version of
one standard produced. The majorvproblems with having only one standard are that the
working group efforts would not be available to people doing procurements until the end
of the PSESWG project and that there is likely to be little non-Navy recognition and
support of the working group. Without a visible early product it is unlikely that
significant non-Navy participation can be maintained in the working group. Many
organizations cannot afford to support participation for such a long range project without
visible results.

3.1.2 A Single Eaily PSESWG Standard with a formal revision at the end of the
project

PSESWG could plan to do the standardization activity twice, once for an early set
of interface standards and then again at the end of the project. The early set of interfaces
would be those that are currently mature and which the consensus of the members of the
PSESWG agree should be part of the NGCR PSEI standard. As each of the remaining
interface areas is worked to select between competing interface specifications and to
mature the selected specification to standard quality, selected specifications would be

p.3
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included in a series of draft revisions to the standard which would be made publicly
available for review. This approach would provide early help for those projects procuring
a PSE before the final NGCR PSEI standard is produced. This approach would also give
guidance to people doing early procurement on the directions being considered to fill in
the major "gaps" in the early standard. This approach should also give visibility and lend
importance to the PSESWG project so that participation in the project will remain high.

There could be more than one formal revision to an early standard; with each
revision being a closer approximation to the final NGCR standard. This would be more
useful to the people doing procurement incurs the cost of additional standardization
processes.

3.1.3 Multiple Drafts plus "Fast Track" Recognition

PSESWG can produce a series of publicly released drafts of the final standard. The
public drafts would be officially recognized by some "Fast Track" process. A Fast Track
process would require minimum effort from PSESWG members but would give
recognition to the list of interface specifications in our draft standard or to the standard
itself. This approach would reduce the procedural effort required for standardization to
that of one full standardization effort plus the effort to gain official recognition via the
fast track.

The official recognition of the list of interface specifications or ot the draft standard
itself will give clear guidance to people doing procurement. This approach will also
provide feedback from early users of the interface specifications so that the working
group will be able to produce a better final standard. The main disadvantage of this
approach is that the standard itself will not be an official document until the end of the
project.

There are several avenues available for getting Fast Track recognition of an NGCR
PSEI standard. The official recognition may not be of the PSEI draft standard directly
but may be recognition of only the individual interface specifications in the NGCR PSEI
standard with references to the draft standard. The expected Fast Track approach is to
produce the draft PSEI standard (and handbook) in the form of a technical report (TR) out
of a Navy laboratory. The TR will then be sent to the NGCR Program Office for its
approval. With program office approval the technical report will be sent up the "Chain of

p.4
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Command" for approval with perhaps the issuance of a Navy/SPAWAR Instruction to
officially recognize the draft standard. In addition to the attempt to receive policy
backing for the draft standard we would provide visibility within the environments and
Navy communities by wide distribution of copies of the TR and by presentations at
technical meetings.

3.1.4. Multiple NGCR PSEI Standards

The PSESWG can produce individual Navy standards for individual interfaces or
groups of important PSE interfaces. The early standards would be available for use in
procurement before the end of the PSESWG project. Most of the earlier standards would
not need to be revised and therefore programs that started early using some of the NGCR
PSEI standards would not be stuck with "out-dated" standards.

There are many disadvantages of having multiple NGCR PSEI standards. The
major disadvantage is the significant effort needed for each of the standardization efforts.
The standardization process requires preparation of the document in the proper format,
getting Navy approval for submission as a standard, sending copies to a large number of
entities & individuals for review, processing of all the corrections & changes requested
by the reviewers, perhaps a second cycle of distribution, review and update and then final
DoD approval as a standard. The standardization effort typically requires two years to
complete. Producing a large number of individual Navy standards would require a
tremendous effort.

Having multiple standards will make it difficult to describe the necessary
relationships among the interfaces although that information could be placed in
handbooks for the users and implementers. Another disadvantage is that writing Navy
policy for the use of the standards will be more difficult. A final "Umbrella” standard
that references all the individual interface standards could solve the policy problem but
would require still more effort from PSESWG.

3.2. Selections of Baseline Interface Specifications

With the foreseen level of effort from the PSESWG it appears that it will not be
possible to achieve formal specifications for all important PSE interfaces. However, we
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can plan to achieve formal specifications for those areas which are important to the Navy
and have mature technology. In focusing the effort of PSESWG we must plan which
interface areas are to be worked and in which order. Considerations in making the plan
are the importance of standards for the particular interfaces. the applicability of the
interface specifications to Navy needs, the availability.of specifications, the maturity of
specifications, the acceptance of specifications by ind-stry and the effort required to
mature the available specification to standards quality.

Two prioritizations of “.iterface areas are needed if there is to be an early standard or
an early draft of the standard. The first prioritization would be used to select those
interface specifications which would be included in an early NGCR PSEI draft standard
and the second prioritization would be used to plan the long range activities of the
PSESWG.

The selection of interface specifications for an early standard should only consider
those non-proprietary interface specifications which are mature, have industry
acceptance, meet Navy PSEI needs, are expected to be common technology for the next
10 years and which have the consensus support of the members of the PSESWG. One
way to produce this list of specifications is to ask PSESWG members to "nominate”
candidates and then go through a structured evaluation and selection process. Another
source of candidates for the early standard could be to base the initial set of interface
specifications on the selections made by other organizations such as STARS.

One approach to generating the long-range standardization plan is to produce a
candidate list of significant interface areas of a PSE, and then evaluate each area for
importance, availability, maturity, effort required etc. From the highest ranking interface
areas we would select candidate interface specifications that can be matured within the
time and effort constraints of the PSESWG. A plan can then be produced where work is
scheduled on the different areas, as needed, to have all the selected specifications
formalized by the end of the PSESWG project.

4. Recommended PSESWG approach
The recommended PSESWG approach is to produce multiple draft standards with

"Fast Track” official recognition and then produce a final, official NGCR PSEI standard.

p.6
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An emphasis of the early draft standards is to make available to the Navy something
useful as soon as practical and to get early feedback on its usefulness.

This approach will require the production of a list of proposed interface
specifications for the initial draft PSEI standard. "vhen the working group as a whole will
need to evaluate the standards and select those interface specifications that should be
included in the initial draft standard. The evaluation process will require a clear
statement of the goals and requirements of the NGCR PSEI standard. It should be the
task of the Approach Subgroup to produce such a general goals and characteristics
document. The specifications for the initial standard will require less detailed technical
evaluation than those in the later standard. These early selections should pose no major
technical questions and have no competing candidates; if this is not true then the
corresponding interface area should be reserved for later revisions of the draft standard
after further study by PSESWG.
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BLDG. 225 ROOM B266
GAITHERSBURG MD 20899

Zyg Martynowicz
TELEDYNE SYSTEMS CO.
19601 NORDHOFF STREET
NORTHRIDGE, CA 91324

Masao Matsumoto

NEC CORPORATION

C&C SOFTWARE DEVELOP. GROUP
11-5 SHIBAURA2

TOKYO 108 JAPAN

Kevin Mccaffry

CONVEX COMPUTER CORP.
7501 GREENWAY CENTER DR.
GREENBELT MD 20770

Jim Mcglothlin

ORACLE CORPORATION
222 N.SEPULVEDA BLVD
SUITE 2300

EL SEGUNDO, CA 90245

John D Mcgregor

CLEMSON UNIVERSITY

DEPT. OF COMPUTER SCIENCE
CLEMSON SC 29634-1906

Darrell B Mcindoe
10260 OLD COLUMBIA RD.
COLUMBIA MD 21046-1707

Distribution List

Glenn Mcleod

NAVAL SURFACE WARFARE CTR
10901 NEW HAMPHIRE AVE

M/S N14

SILVER SPRING, MD 20903

Thomas J Mcnamara
MCNAMARA & ASSOCIATES
41 SUMMITT AVE

QUINCY, MA 02170

Chuck Mcpherson

HQ US ARMY MATERIEL COMMAND
US ARMY

AMCIO-T-T

ALEX, VA 22333-0001

David Melkonian

MITECH, INC

2361 JEFFERSON DAVIS HWY
SUITE UL336

ARLINGTON VA 22202

John Mellby

TEXAS INSTRUMENTS
P.O. BOX 869305

M/S 8513

PLANO TX 75086

Rick Mercadante
COMPTEVFOR
CODE 621E
NORFOLK VA 23511

Adrien Meskin
14900 SWEITZER LANE
LAUREL MD 20707

John Meyer

SOFTMEYER SOFTWARE
12926 ALLERTON LN
SILVER SPRING, MD 20904

Michael R Meyer
HUGHES AEDFG

P.O. BOX 902

SIDE E 0 BLDG. E1

EL SEGUNDO CA 90245

Frank Miccoli

KAMAN SCIENCES CORP.
258 GENESEE ST.

SUITE 103

UTICA NY 13502

Maj. Howard E Michel
HQ AFSC/ENR
ANDREWS AFB, DC 20334




Distribution List

James R Milligan

AIR FORCE SYSTEMS COMMAND
ROME LAB

RL/C3CB

GRIFFIS AFB, NY 13441

Bill Mitchell

ROCKWELL INTERNATIONAL
1745 JEFFERSON DAVIS HWY
SUITE 1100

ARLINGTON VA 22202

Michael F Mitrione

DYNAMICS RESEARCH CORPORATION
1755 JEFFERSON DAVIS HWY

SUITE 802

ARLINGTON VA 22202

Lynn Mohler

U.S. ARMY MATERIAL COMMAND
ATTN: AMCCE - PSE

5001 EISENHOWER AVE.
ALEXANDRIA VA 22333

Dave Mokry
BLDG. 141
ST. INIGOES MD 20684-0010

John W Moller

CRUISE MISSILES PROJECT
CRYSTAL GATEWAY 4
PMA-281T

WASHINGTON DC 20361

John Monacci

FCDSSA

CODE 6114

VIRGINIA BEACH VA 23461-5300

Bryan Monaghan
INTERMETRICS INC.
4733 BETHESDA
SUITE 415
BETHESDA MD 20814

Tamra Moore

NAVAL SURFACE WARFARE CENTER
CODE U33

10901 NEW HAMPSHIRE AVE.
SILVER SPRING MD 20904

Carol Morgan

2800 SHIRLINGTON RD
SUITE 600
ARLINGTON, VA 22206

Joseph F Morin

SOFTWARE ENGINEERING INSTITUTE
CARNEGIE MELLON UNIVERSITY
PITTSBURGH, PA 15213-3890

Sandra Mulholland
ROCKWELLINTL

400 COLLINS ROAD N.E.
M/S 124-211

CEDAR RAPIDS, 1A 52498

Robert Munck

PARAMAX

STARS/PCIS

12010 SUNRISE VALLEY DR.
RESTON, VA 22091

Myron Myers

DIGITAL EQUIPMENT CORP.
8100 CORPORATE DRIVE
LANDOVER MD 20785

Betty J Nash
GEODYNAMICS CORP.
5285 SHAWNEE RD.
SUITE 400
ALEXANDRIA VA 22312

Philip Nau
1 FEDERAL SYSTEMS PARK DR.
FAIRFAX VA 22033

James B Nelson

INTERNATIONAL SOFTWARE SYSTEMS, INC
9430 RESEARCH BLVD.

ECHELON IV, SUITE 250

AUSTIN, TX 78759

Kelly Norris
CODE 6045
CRANE IN 47522

Patricia Oberndorf

NAVAL AIR WARFARE CTR.
AIRCRAFT DIVISION

CODE 7031

WARMINSTER PA 18974-5000

Bill Orr
CODE 2492
ST. INIGOES MD 20684-0010

Glenn M Ozaki

CONVEX COMPUTER CORPORATION
7501 GREENWAY CENTER DRIVE
GREENBELT MD 20770

Robert Page

NAVAL AIR WARFARE CTR.
WEAPONS DIVISION

CODE 3916 {C2616)

CHINA LAKE, CA 93555-6001

Teresa Park

NAVAL SURFACE WARFARE CENTER
10901 NEW HAMPSHIRE AVE.

CODE U33

SILVER SPRING MD 20904




Elwood Parsons

AMP INC.

MAIL STOP 210-20

P.0. BOX 3608
HARRISBURG PA 17105

Maria H Penedo

ONE SPACE PARK

M/S R2-2062

REDONDO BEACH, CA 90278

Judi Peterson
TISAC(TRW)
00-ALC BLDG. 100
HILL AFB UT 84056

Scott Pilet

BOEING DEFENSE & SPACE GROUP

P.O. BOX 3707
M/S 4C-63
SEATTLE, WA 98124-2207

Robert Podleshy

PEO (CU)

CODE CE-3

CRYSTAL GATEWAY 4
WASHINGTON DC 20361

Susan S Poh

IBM/SI&S

2277 RESEARCH BLVD.
ROCKVILLE MD 20850

Marshall Potter

NAVAL INFO. SYS. MGMT.CTR.

WASH.NAVY YARD
WASHINGTON, DC 20374

Ric Pozo

HUGHES AEDFG

P.O. BOX 902

SIDE EO BLDG. E1

(213) 607-0918 FAX

EL SEGUNDO CA 90245

Gilbert E Prine

ANDRULIS RESEARCH CORP.
4550 MONTGOMERY AVE.
BETHESDA MD 20814

Gary Pritchett
SOFTECH

10875 RANCHO BERNEUDO RD.

SAN DIEGO CA 92127
Thomas Probert

ENCORE COMPUTER

257 CEDAR HILL ST.
MARLBOROUGH MS 01752

Distribution List

Leo M Puckett

SEMCOR

2711 JEFFERSON DAVIS HWY
ARLINGTON VA 22202

Martin L Pullam

LITTON INDUSTRIES/ACD DIV
400 PARK ROAD
WATERTOWN CT 06795

Jim Purtilo

UNIVERSITY OF MARYLAND
COMPUTER SCIENCE DEPT
COLLEGE PARK MD 20742

Ron Randel

COMPUTER SCIENCES CORPORATION
304 WEST ROUT 38

53/417

MOORESTOWN, NJ 08057

James J Reed

KAMAN SCIENCES CORP.
UTICA OFFICE

258 GENESEE STREET
SUITE 103

UTICA, NY 13503

Mary Rehm

THE AEROSPACE CORP.

P.O. BOX 9045

ALBUQUERQUE, NEW MEXICO 87119

Elese Revera

TEXAS INSTRUMENTS
P.O. BOX 869305

M/S 8513

PLANO TX 75086

Judith Richardson

US ARMY CECOM
MONMOUTH COLLEGE

CS DEPARTMENT

WEST LONG BEACH NJ 07764

Tracy Riddle

SPAWAR

DEPT.OF NAVY

BLDG. NC1 PMW-141 3E90
WASHINGTON, DC 20363-5100

Christopher B Robbins
CONTROL INC.

2000 N. 14TH ST.
SUITE 220
ARLINGTON VA 22201

George Robertson
FCDSSA CODE 8D

200 CATALINA BLVD
SAN DIEGO, CA 92147




Edward C Rozelle
I-TECH SERVICES

6302 STONEHUNT WAY
CLIFTON, VA 22024

Dr. Andres Rudmik

SOFTWARE PRODUCTIVITY SOLUTIONS.

122 4TH AVE.
P. 0. BOX 361697
MELBOURNE, FL 32936

Gene Ruminski
TELEDYNE BROWN ENG.
3700 PENDER DR
FAIRFAX VA 222030

Al Rurmke

LITTON DATA SYSTEMS DIV.
1755 JEFFERSON DAVIS HWY
SUITE 510

ARLINGTON VA 22202

Mel Saltzman

LORAL ELECTRONIC SYSTEMS
RIDGEHILL

M/S #39

YONKERS NY 10710

Frederick E Sauer

UNISYS CORP.

P.O. BOX 64525

M/S U2P22

ST. PAUL MN 55164-0525

David Scarborough
9500 GODWIN DRIVE
MANASSAS VA 22111

Douglas Schaus

PRCINC.

1235 JEFFERSON DAVIS HWY
SUITE 1211

ARLINGTON VA 22202

Sharon Scheller

NAVAL AIR WARFARE CTR
AIRCRAFT DIVISION

CODE 7033

WARMINISTER, PA 18974-5000

Edward J Schernecke

GE AEROSPACE

GESD M/S 14-346
BORTON LANDING RD
MOORESTOWN NIJ 08057

Richard Schmidt

RATIONAL

6707 DEMOCRACY BLVD
SUITE 500

BETHESDA, MD 20817-1007

Distribution List

James A Schneider

INTEGRATED MICROCOMPUTER SYS.
P.0. BOX 1705

DAHLGREN VA 22448

David L Schwartz

FRP1-A6
SYRACUSENY 13221

Shahid N Shah

NAVAL SURFACE WARFARE CENTER
10901 NEW HAMPSHIRE

SILVER SPRING MD 20903

Michael Shapiro
CODE 411
SAN DIEGO, CA 92152-5000

Kenneth D Shere
AVTEC SYSTEMS, INC.
10530 ROSEHAVEN ST.
SUITE 300

FAIRFAX, VA 22030

Thomas E Shields

UNISYS TACTSYSDIV -STARS
12010 SUNRISE VALLEY DRIVE
RESTON VA 22091

Gary Shoupe

NAVAL COMPUTER & TELECOM COMMAND
CHIEF OF SOFTWARE ENG.

WASHINGTON DC 20394

Arthur Siegel

ELCO CORPORATION

8905 FAIRVIEW RD.
SILVER SPRING MD 20910

Vic Skullman

NAVAR

CODE 54664

WASHINGTON DC 20361-5460

Alan L Smeyne
TELEDYNE SYSTEMS CO.
19601 NORDHOFF ST.
NORTHRIDGE CA 91324

Dennis Smith

AMP INC.

P.0. BOX 3608
HARRISBURG PA 17105

William R Smith

NAVAL RESEARCH LAB.
CODE 5150

WASHINGTON DC 20375-5000




Dennis W Smolak
RESOURCE SPECTRUM INC.
1213 JEFF. DAVIS HWY
SUITE 1400

ARLINGTON, VA 22202

Michael D Snodgrass
UNISYS

P.O. BOX 64525

M/S U2H23

ST. PAUL MN 55164-0525

Jerry Snyder

TELEDYNE SYSTEMS CO
19601 NORDHOFF ST
NORTHRIDGE CA 91324

Andrew F Sound

(619) 939-1286
COMMANDER (CODE 3922)
NAVAL WEAPONS CENTER
CHINA LAKE CA 93555

Charles B Sproull

NAVAL WEAPONS SUPPORT CENTER
ATTN: CODE 70523

CRANE, IN 47522-5070

Larry L Stabler

U. S. MARINE CORPS
MCRDAC

CODE C20S

QUANTICO VA 22134-5080

Laird Stanton

ARMY MATERIAL COMMAND
5001 EISENHOWER AVE.
ALEXANDRIA, VA 22333

Barry Stauffer

LOGICON

STRATEGIC & INFO. SYS.
2100 S. WASHINGTON BLVD
ARLINGTON VA 22204

David Stem

DATA PRODUCTS NEW

NEW ENGLAND

1725 JEFFERSON DAVIS HWY
ARLINGTON, VA 22202

Tom Strelich

GENERAL RESEARCH CORP
5383 HOLLISTER AVE
SANTA BARBARA CA 93111

toni) A.d Stuart. (

DON DASN (C4I EW/SPACE), NISMC
BLDG. 166

WASHINGTON, DC 20374

Distribution List

Joseph A Sturno

GEC ELECTRONICS SYSTEMS CORP
164 TOTOWA RD

M/S 11C 84

WAYNE NJ 07474-0975

William Sudman
NAVAL AIR TEST CENTER
PATUXENT RIVER MD 20670

Elijah Sutton

DIGITAL EQUIPMENT CORP.
8100 CORPORATE DR.
SUITE 100

LANDOVER, MD 20785

W. Linwood Sutton

NAVAL OCEAN SYSTEM CENTER (NOSC)
CODE 411

SAN DIEGO CA 92152-5000

Capt. Sandra Swearingen
TIC/TISC

US AIRFORCE

SCOTT AFB, IL 62225-6343

Marti Szczur

NASA/GODDARD SPACE FLIGHT CENTER
CODE 522

GREENBELT MD 20771

Darryl Taft

GOVERNMENT COMPUTER NEWS
8601 GEORGIA AVE

SUITE 300

SILVER SPRING MD 20910

Katherine Talbert
LIBRASCOPE CORP.

M/S 805

833 SONORA AVE.
GLENDALE, CA 91201-2433

Alec Taylor

BOOZ, ALLEN

4330 EAST WEST HWY
SUITE N549
BETHESDA, MD 20814

Jacques Tazartes

LITTON GUIDANCE & CONTROL
M/s 82

5500 CANOGA

WOODHILL HILLS CA 91367

Lt. Col. Jim Thompson
AF/SCXS

ROOM 5C1067

THE PENTAGON
WASHINGTON DC 20330-8190




Distribution List

Eric Tissue

SYSCON CORPORATION

9841 BROKEN LAND PARKWAY
SUITE 210

COLUMBIA MD 21046

Bob Titus

INTEGRATED MICROCOMPUTER SYSTEMS
P.O. BOX 1705

DAHLGREN VA 22448

Richard W Tobaben
TEXAS INSTRUMENTS
P.O. BOX 801

M/S 8016
MCKINNEY TX 25069

My-hanh Nguyen Trinh

NAVAL SURFACE WARFARE CTR.
10901 NEW HAMPSHIRE AVE.
CODE U33

SILVER SPRING MD 20903-5000

Lt Pete Vaccaro
HQ AFSC/ENSS
ANDREWS AFB MD 20334-5000

Ramiro Valderrama

TASCON

9807 RALEIGH TAVERN CT.
SUITE 100

BETHESDA, MD 20814

Ellen Waldrum

TEXAS INSTRUMENTS
P.O. BOX 869305

M/S 8513

PLANO TX 75086

Neal Walters

IBM 250/059

9500 GODWIN DR
MANASSAS VA 22110

Carol Wawrzusin

KAMAN SCIENCES CORP.
258 GENESEE ST

SUITE 103

UTICA NY 13502

Rosa Weber

HONEYWELL

3660 TECHNOLOGY DRIVE
MN65-2100

MINNEAPOLIS MN 55418

Dr. Thomas Wheeler

(201) 571-4468

MONMOUTH OCOLLEGE CS DEPT
WEST LONG BEACH NJ 07764

Robert Wilkinson
CODE 301
NEW LONDON, CT 06320

Vickie L Williams

NAVAL WEAPONS SUPPORT CENTER
BLDG 2044 CODE 6045

CRANE IN 47522-5060

Stan Willner
CODE 351
BETHESDA, MD 20084-5000

Mark L Wilson

NAVSWC - WO

CODE N14

NEW HAMPSHIRE AVE.

SILVER SPRING MD 20903-5000

Wendell Wilson
HUGHES AEDFG

P.O. BOX 902

SIDE EO. BLDG E1

EL SEGUNDO, CA 90245

David L Wiseman
SCIENTEX

1750 NEW YORK AVE. NW
WASHINGTON, DC 20006

Tom Wishart
WESTINGHOUSE

P. 0. BOX 746

M/S 4240

BALTIMORE, MD 21203

William Wong
TECH BLDG. ROOM B266
GAITHERSBURG, MD 20899

Richard J Wood

ROME LABORATORY
SURVEILLANCE DIRECTORATE/OCTS
GRIFFISS AFB, NY 13441

Nicholas Wybolt

CADRE TECHNOLOGIES INC.
222 RICHMOND STREET
PROVIDENCE, RI 02903

Marvin Zelkowitz
UNIVERSITY OF MARYLAND
DEPT. OF CMSC
UNIVERSITY OF MARYLAND
COLLEGE PARK, MD 20742

Bernard Zempolich

B.A. ZEMPOLICH AND ASSOC., INC.
7004 LYLE ST.

LANHAM, MD 20706




Distribution List

Mr. Morris J Zwick

VITRO CORPORATION

14000 GEORGIA AVENUE

4-2309

SILVER SPRING, MD 20906-2972




Distribution List

(6 copies) NGCR Program Office
C/O LCDR Vincent Squitieri
Space & Naval Warfare Systems Command
SPAWAR 3243F
Washington, D.C. 20363-51

(10 Copies) Carl Schmiedekamp
NAVAL AIR WARFARE CTR.
AIRCRAFT DIVISION

CODE 7033

WARMINISTER, PA 18974-5000

Judy Albert

DEFENSE INFO. SYS. AGENCY
CODE CIM(XF)

1951 KIDWELL DR.

ROOM 518

VIENNA, VA 22182-3930

James Allen

SIGNAL CORPORATION
5301 SHAWNEE ROAD
SUITE 400
ALEXANDRIA VA 22312

Kirk Andree

SPAWAR

ATTN: PMW 141
WASHINGTON, DC 20363-5100
Scott W Andrews

COMPUTER COM. & CON. CO.
2300 CHESTNUT ST.

SUITE 230

PHILADELPHIA PA 19103
Thomas G Baker

BOEING COMPUTER SERVICES
P. O. BOX 24346

MS 6C-Al

(206) 234-0256

SEATTLE, WASHINGTON 98124-0346
Rodney , P.e Barnhart

SEMCOR

65 WEST STREET ROAD
WARMINSTER, PA 18974
Robert E Beal

MANAGEMENT COMMUNICATIONS &
CONTROL

2000 N. 14TH STREET

SUITE 220

ARLINGTON, VA 22201

Ed Beaver

WESTINGHOUSE

P.O. BOX 746

M/S 432

BALTIMORE, MD 21203

Zeynep Begley

CADRE TECHNOLOGIES

19545 N.W. VON NEUMANN DR.
BEAVERTON, OR 97006

Kirk Beitz
INTFRMETRICS INC.

733 CONCORD AVENUE
CAMBRIDGE, MA 02138

Frank C Belz

TRW/SIG

M/S R2/2062

ONE SPACE PARK

REDONDO BEACH, CA 90278

Joseph I Bergmann
X/OPEN CO.LTD

5115 WOODMIRE LANE
ALEXANDRIA VA 22311

Allan Berlinsky

ATT & BELL LABS

1 WHIPPANY ROAD
ROOM 1A-113
WHIPPANY NJ 07981

Cdr Branson

FCDSSA

FCDSSA

CODE 6

VA BEACH VA 23461-5300

Charles Brill

AMPINC.

M/S 210-20

P.O. BOX 3608
HARRISBURG PA 17105

Rick Brogan

INTEL CORP.

5000 W. CHANDLER BLVD.
M/S SP1-82

CHANDLER, AZ 85226

Jerry R Brookshire
TEXAS INSTRUMENTS
P.O. BOX 869305

M/S 8476

PLANO TX 75086

Alan Brown

SOFTWARE ENGINEERING INSTITUTE
SOFTWARE ENGINEERING INSTITUTE
CARNEGIE MELLON UNIVERSITY
PITTSBURGH, PA 15213




Thomas H Busch

NAVAL WEAPONS SUPPORT CENTER
CODE 6045

CRANE IN 47522

David J Camey

INSTITUTE FOR DEFENSE ANALYSIS
1801 N. BEAUREGARD

(703) 845-6848 F

ALEXANDRIA VA 22311

Miguel A Carrio

MTM ENGINELRING

P.O. BOX 10501
MCLEAN VA 22102-8501
Donald G Cates

USAISC-AMC

ATTN: ASQNC-OR

5001 EISENHOWER AVENUE
ALEXANDRIA, VA 22333-5400

Kathy Chapman

DIGITAL EQUIPMENT CORP.
110 SPIT BROOK RD
7K02-3/N30

NASHUA, NH 03062

Albert Chau

MITECH

2361 JEFF. DAVIS HWY
ARLINGTON VA 22202

Dong Kil Choi

MNAVAL SURFACE WARFARE CTR
10901 NEW HAMPSHIRE AVE.
CODE U33

SILVER SPRING, MD 20903-5000
Eileen Clark

MITRE CORP

7525 COLSHIRE DR.

MCLEAN VA 22102

Peter G Clark

55 WALKER BROOK DRIVE
READING MA 01867

Richard Clark

MASTER CLASS CORP.
PARKWAY 2

2697 INTERNATIONAL PKWY

VA BEACH VA 23452

Distribution Dist

Geoff Clow

SOFTECH

10875 RANCHO BERNARDO ROAD
SUITE 100

SAN DIEGO CA 92127

David Cobb
CODE 2221
NEWPORT RI 02841

Howard Cohen

MITRE CORP.

7525 COLSHIRE DRIVE
M.S. 676

MCLEAN VA 22102

William C Colket

THE ADA JOINT PROGRAM OFFICE
THE PENTAGON

ROOM 3El114

WASHINGTON DC 20301-3081

Thomas P Conrad

NAVAL UNDERWATER WARFARE CENTER
CODE 222

NEWPORT RI 02841.5047

Douglas Cook

HUGHES AIRCRAFT CO.

SPACE & COMMUNICATION GROUP
1768 BUSINESS CTR DR. 4TH FL.
RESTON VA 22090

Dennis Cooper
GRC (GENERAL RESEARCH CORP.)
5383 HOLLISTER AVE.

Cindy Corso

BOOZ, ALLEN

2711 JEFF. DAVIS HWY
SUITE 7121A
ARLINGTON, VA 22202

Mark Costello

KAMAN SCIENCES CORP.
258 GENESE L CORP.
SUITE 103

UTICA NY 13502

Alion Cox

U.S. DEPT. OF ENERGY
OFFICE OF IRM POLICY
AD-241.3
WASHINGTON DC 20585

Thomas F Coyle

NAVAIR

1421 JEFF. DAVIS HWY
NAVAIR - 54664E
WASHINGTON DC 20361-5460




